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y By Blake W. (20rson, Jr.
A

sUMMARY

The measurement of pressure distribution may be
accomplished rapidly for any tnnrfiberof locatio”fis deemed
necessary in model or full -s.ti?alein.viestigations by use
of the Ilbeltllmethod. ilea.s-oinla~hlea.c.curacymay be ob-
tained by careful use of this, meikoa.

[

In wi;ld-tunnel icv”estig<attionof engine cowlings it
is desirable to obtain a cle~ir pictwre of pressure dis-
tribution everywhere in the vicinity of the engine instal-
lation. The importance of pressures within the cowling
w“hich bear directly oil enginel cooling is obvious. Of
equal i-nterest are the pressures over various regions of
the cowling exterior in that these affect the internal
pressures available for en$iti,ecooling, indicate drag
qualities associated with external flow, afid determine the
critical .compressibiiity s-oeed.

Full-scale engii~e nacelle installations recently
tested were not provided with surface pressure orifices.
If such provisions had been made, the time and expense
for” installing a satisfactory number of nressure orifices
would have been excessive and the time required for con-
necting and disconnecting their leads whenever the cowling
had to be removed would have made their use impractical. “
If ei:ternal pressure distrilmtions were to be measured,
it would kave to be by a quickly applicable method.

Since pressure mess-~reinents were desired at a large
number of points, and inasiiiiichas surface pressure orifices
were missing, these measurements could have been made by
the use of a Ilmouse.11 Howeve:r, the time lost during the
shutdowns that would have beem necessary for the relocation
of the mouse made this method prohibitive also.
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The construction of a “mo-ise sl:ggested the ‘use of a
lelt of smali-dimneter coppe~ tu”oes, sweated together,

..

single orifice at a point ‘each of rhich is p:ovidcd. with a
where the pressure mess.~remeilt is to be made. All of the
tu-~es are Sealed at OD~ end a:~ii connected to manometer
leads ati the other. S:JC’Za belt may rea,d.il.ybe. placed at
any locat:on that tl>e-zeasureuent of a pressure distribu-
tion ie &esire&.

Since the a~plication of a belt to the surface of a
body in effect ‘cnanges the shape of the body, it is real-
ized that the yressvre distr.ibut.ion ove~ the body near the
belt will be altered by its tiresence. On the other hand,
the use of tl~e belt uet%od:~ermits a means for obtaining
a pressure distri-o~}tion over a large area during a single
run. Alteration to t>e &odel. is inconsequential. The
belt may be easily moved from ofie region to another on the
model and may be discarded entirely upon completion of
press-are-distribut ion measurements leaviilg no impedimenta
on the model to interfere with subseque]it tests.

. .

~ESC’R”IPTIOitOF TEST’

in order to ascefitaii? t-he feasibility and reliabil-
ity of this Metiiodfor measuring pressure distribution,
a brief test was made to)determine the extent of agreement
between a pressure di.st?ibution measured by the belt
method and one measured by i-he use of surface. orifices.
These tests i~ere cozu5_acted in the XACA propeller-research
tunnel usir:g a.body of revol~ition as the model on”which
the pressure distrib~~ti~ns we~e measured. ‘

A photograph of the belt insia.lled on the model i~
sho~i~ in fi&L_Lre 1. Figure.2 is a sketch showing the” con-
struction of the “oelt. -The model used as a subject ‘had ,
17 surface orifices in a gilane .on its upper surface. ‘lhe~
p~ess-~re be~~ was ~ade ~ith ~S tubes, 3ut t>e extreme
tube at each edge was not used. A sin~le orifice was made
in each tube. Orifices were located at distailces aft from
the, leading edge to corres~ond ’a~proxiinately to the surface
orifice locatiolis ()~i tke body. Copper tubing of ,0.040-inch
diameter was used for the--oelt, which ivhen com-gleted was
about 3/4 inch wide. ..The maximu>m diameter of the model was
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approximately 21 inc~.es. Tke~ leading edge of the belt
was screwed to the ir.terior $~rface of the lip, the belt
was then %b~: to conform snugly with the surface of the
model and was secured at the +railing edge with Scotch
tape. The belt was located a$)proxirnately 6 inches to one
side of the plane of tae surf+ace orifices.

F

The leads from the presslure belt and the surface
orifices were connected to tlye same multiple manometer
and a simultaneous reading malde at an airspeed of approx-
imately 100 zniles per hour.

The results of the tests. are shown in figure 3.
Pressures were plotted direct,ly in inches of alcohol,
the ~lot showing variation of pressure with distances
frou- the leading edge of the %ody. It can %e seen that
there is good agreemeat betwe~en the pressure distri.?mtion
measured wit’1 the pressure be+lt and that o“otained”with
the surface orifices. It is telieved that for mai~y inves-
ti~atioils the slight loss of accuracy incurred by the use
of a ‘Deit for measuri,lg pressiure is more than offset by
the simplicity of its structume and application.

Severai factors should b:e considered. in the fa-Drica-
tion and use of s’J.cha belt. The maximum permissible
diameter of the corper tubes used for makin,g the belt de-
pends on the dianeter and s’hage of the body on which the
belt is to >e used. No tests have yet been nade to estab-
lish this re~-ation. The curv~.ture of the suYface probably
affects tke :elta72ilit;- Gf Oress:lre measurements by t-ha
belt metkod. In the sab:ec~ tests the air flew at the
body surface was O?.rallei to ,tl.etubes con~rising t’he
belt. it is far ;his ~;-pe of applicatioli ihat the belt
method is intended. .Rrror would very likely be incurred
by oblique flow over the belt.

No atte~pt is made Iiere to descri”be refinemezits of
fabrica~io.1 or to ~cin~ oIJ.tthe possible ‘oses for the “Oelt
method. The test i!,escri”oedd.emon~traies that the belt
metb~od used wit,h d~~~retioa will ~’i.vea r&easuremsnt Of
Pressure distribution closely ap~roximat.ing that o-Dtained
from the use of surface orifices.

Langley Memorial Aeronautical La’ooratory,
National Advisory Committee for Aeronautics,

Langley l?ield, Va.
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Figure ~.– Insialla+ion of beltfor

?neasur;n~ pressure distribu+iom.
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